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(54) TUBE ROLUNQ OUT APPARATUS 
(57) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of its housing inclined flat 
portions, supporting with use of axles rotting out m e mb ers, mounted on supporting plates. The flat 
portions are in the form of cylindrical counterborcs, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at Its one side. The supporting plate are arranged 
in the grooves and rigidly connected with the axles of the rolling out members. Each above 
mentioned groove has at Its end portion an additional groove. Each supporting plate is provided by 
a protrusion, placed In the additional groove. The housing with the supporting plates is embraced 
by a nut. EFFECT: enhanced reliability of the apparatus at operation due to such structure of it 2d. 7 dwg 
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(54) VCTPOflCTBO OJ1H PA3BAJIMJOBKH TPVB 
(57) Abstract: 

H3o6peresiie apef^uaaaantao jyw paaaaTibqpcra nepcxpuB&Tenea k» npo^anbaux Tpy6, yemanBns awuh ix 
b caBaaofaax. Ha ootKOBon nosepxeocm nopnyca Buxavmesu HaavxoHHue nnocxn yuacro, aa aoropux c 
n^^nyy^" oedft Ha cnopsbtx nnactuB&x ycTeBocvteHbi BamjQrocqa? smasrbi (B3). UnocxHe jmanra 

BbdonBCHbt B DtQ^e XnOTBHflpHTOCHXX CfCKODOK (U). OCM L( COBnanaXXr C OCHMB B3» Ha IX BbDJQIXHtHbl 

oTspwTuc c obbopo xoHBA mou (II). OnopBbte nnacTHHU pacnonoxesfci b TI a secrao chrsobu c ocrue B3. 
Ha oTKpbiroM KOHqe aaaafloro n BhmonBCH ^onanHErrenbHbfB IT. Kax^an anopnaw nnaensa c aa tf rn c aa 
BbicTynoM. poTuwr pmuw D ff u u uiBu rrcnbaoM II. Kopnyc c w^>«^» nnacTBsaMH oxBaTbiaacT reftxa. 
Tasan coBoxynBocTb npaesHasoB o6ecnc*onjacT DOBbnncHBc HaffaxaocTX ycrpoacraa. lo.n. fnu, 7 an. 
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Description [OracaHve M3o6peTcm5i|: 

MsOOpCTCBHC 0 T B0CB T CH. K 6ypCBHX> B KanBTanbBOMy pCMOSTy CXB 

jyiH ptnnftmjyiitJBttHiM ycTpoilcTO B3 npcxJiscTbHbiX Tpyo" npa hx ycraaoace d CRBaxrae. 

Haa6anee cVnoxau k B3o6peTeaax> no TexHaaecxoa cympocm sraimTCfl ycrpoacTeo ffia pa M a nbUpeni 
npo^HJUJOJX xpytS opa nepeapbirax ma ooh ocnomeHrt b CXB&JDDBK. coaepxamee nojibrt 
q anaBapBa e caaa xopnyc, Ha aapyxaoa noocpxuocrH Koroporo BbmonaeHU HaxjioHHbic oTBocHTem>ao 
np^onuBoft oca xopnyca nnocaae yaaenca, a ycTanoancHmae Ha aocneaaax c oomohqjo ocefl Ha onopHbcx 
nnaenmax BamjQTOtuue aneueHTU. 

HejjocraTxov yroro ycrpoRCTBa hbtihctch BeHaAcxaocTb cro patiom a>oa Hc^ocraTo^tBofl (inraxoft) 
npoiMocrw Kopnyca, urnmua mj ati Tonxnaaa ctchxh KOToporo b peayra/rart BtaflionHCHttH hbkjiohhux k cro 
npo^ojibBDH oca nnocxHX yoacTKOB hc ynoaneTBopHCT ycaoaan apoMBocTB npH irwhhh. 

I4enb ■ao tf pero BPi nonwrnrHHc aaaeJKBOCTB ycTpcAcTea 3iort yBtjmmemui npoaaoCTB cro xopnyca. 

&ro n/xrraraeTca toc uto b opHCfcmaQjaM ycrpoiCTBe ana paja an mpani Tpytf, contpacaincB nonua 
nanaagpaa B exaB xopnyc Ha Hapysaoll noBepxaocTB KOToporo E MummtH bi Haxnonawc oraocBTenuao 
np^ojikBoa oca xopnyca nnocxag yaacrxa, a ycTaaosJiesHue ea nocjienagx c POMoanJO ocefl Ha onopaux 
: Banfcuyxxajae aneMorru. cornacao B3o6pere»no HaxnoBBbte naocxae ywna aa aapyxtaon 

D BHH,e Hfniw^m— UMJfA HCROBOK. OCX EOTOpfetX COB O ^—T C OCHUB 

, a Ha lyaoBxax Bb m o jm e m j oTanfeCTMC c onHoro kobba a s 
k Bevy mou, npa 9tom ouopHbie nnacnaabi pacnanoaseabi b nasax 
^irvjyyqiV* anoutEHTOB. 

qpyrau oxraraou onacuBacuoro ycxpoAcroa m w H crcg to, mto dq orapbirow aoane aaa?K>ro nasa 
Gboianaca AOffaunnrrenbHbiH n&s, a xaan^aa ouopaaa unacTaaa caaDaceaa BbtcTynokc, pacnonoaceaabiw b 
npnoaHBTe/EKBOM nasy, npa stom ycTpaacreo caaDaceao raaxoa, oxaaTbgwapngJI xopayc c onopauua 




orjupout o6ecDcqHBa»T Bo3uojKBoerb yBCJxHQeHUH Tomaaebi CTouux Kopnyca b aaaticviec 
[KpOTHow cctchhh cro, 6naron.apa TO4y noBbnnacTcn npoa ao cTb Kopnyca a, cncnpBaTcabao, 
Baneapjocrfa paooru ycrpoflcToa 6es aoueaeaaa cro HOMaaanbHoro aapyacaoro naauerpa ana flaHHoro 
l iHiio|m'?mcpa. 



Ha $mr. 1 noaaoaao ycrpottcTBO, ycTaaoBncBBoe b npo^anbaoa paaBanMx raBaeMott TpyfSe, oocnaa nafl; aa 
far. 2 ceataae A-A aa $ar. 1; aa for. 3 tpantear xopnyca ycrpoacrBa c aoacTpyaraagbpyEa ancMcsreaai 
nna ycraaoaca BaabayramHX aneuesroe; aa $ar. 4 Ban 00 crpenac B na i)ar. 3; aa far. 5 crecsiMe B-B aa 
{ar. 1: aa far. 6 cetKaae r-T aa far. 1. aa ^ar. 7 ocqcaae H-A aa far. 3. 

YcTpoflcrrBo aaa paaBanuaiBKa TpytS (^ar. 1) oqnepaorr Danaaajpaqecsalt nom»ia aopnyc 1 c ujcHTpantHbivi 
KaaanoM 2 a pc3i>6aMa 3 a 4 ana oocn^facaaa ooorocrcToeaBO c kqjiobbgh 6ypK/HaHi>rx Tpy6 5 a 
rrnawiromjM o6opyBjoBSBBeu. 6. Ha HapyKHoft ooBcpxBocTH Kopnyca 1 nofl yrnoM a cro npo^ojitHOft oca 
PMnowacHfci iDioouK yaacna 7 a bh^c agaaanjaroeaax ucaoaox 8, aa aoTopbix Hwnojmcaw orapuTbie c 
oflHoro Koanja na3t4 9, anaxcirrpH^HO cuemcaabie oxHoorrcnbHO aexoBoa o cropoHy orapbiToro aoRUja stkx 
naooa, c ymyoaeaaHMM 10 b ax nporaBononozKHbtx oTKpbnrwx aoanaM crcaaax. B aaaax 9 pasMcxacHbi 
oncpaue nnacraHbi U c aoabipMtawa 12 no ax aepa^epaa fyar. 1), axoaannniB b yrayoaeBaa 10 naaos 9 

(*BT.3B^. 

Ha noBcpxHocra onopeux nnaeraK 11 (^ar. l) r xcaraxTxpyxnaca c xopnycou, asroTOBTZcabi Bbrcrynbi 13, 
BKonaaoic b nonojmarenbBbte naau 14 {tyar. 3 a 4), HbmojiacaBbce aa orxpbtTbix yaacrsax nasoe 9. Ha 
HapyxDBKdl noBqpxHocrra aopnyca aunoraaeaa pe3t>6a 16, aa xoropyx) aaaaaueaa roaxa 16, oxBaTfcraaaaaaa 
onopHbic nnacTaabc 11 h o6ecnc^iaBaK>inaa cobubctho c ■xxooMpwraua 12. Bbacrynaua 13. yrnytineaaHMB 10 
b aopnyce a n^onon BBTonj bQiB naoawa 14 ^axcaqax) naacraa 11 or npoBopora a Bunancaaa B3 naaoo 9. 

Ha ua c uiaajL or aopnyca pobcp xho cth x onopabix nnacraa 11 aceciao a c saaas i pBnBbnt cMen^eaacM a ax 
Bepxaeft nepa^epaa (rpaBaac) saspenneBbi oca 17 fyar. 1 a 2), aa xoropbix c noMoando ^axcapyxyo^ero 
xonboa. 18 ycraHOBneafci oantnyrrinKc aneMeHTbC 19. Ilpa amu oca 17 BanhuywoaipDL sjicucbtod saxpenncau 
aa onopabix roiacraHax U Tax. vrro ax reoMe rpaqBCaat oca camfcrpaa coBcaflaxrr c rtxnarrpB^Rxaawa 
ocawa cxuuerpxa aanaajnaw Bcaax nexosox 8 (cu. oceayn jixhxd 0-0 aa ^ht. 3-4). 

SaeueBTpBTOoe cMexaeaae nasoa 9 oTBOcaTenbao nnoa^ana neaoBoa 8, a tojlkc Berawany uaxcauantfio 
BOOMOJKHoro yT/iydjicHMH BCKOBos b CTcaxy xopnyca onpcACJuocrr pacNcmbw nyreu ana xoaxpcTBoro 
Tanopaauepa ycTpoftcrca c yacroM o6ccncacaaa aco6xonKMoro sanaca npo^mocra xopnyca npa pafiorc 
ycTpoftCTBa b ycnoBaax xpy^caaH. A waxcxiua/ibHO Boauoxnoe cwenasae ohodhux nnacTHH 11 
OTBOCHTcnbHO ocefl 17 uaribuyioiuMX ancueHTOB 19 oOycrfoaacao pacnonoaceaaeu naooe 9 nofl aax a tcu, *tto 
reoweTpaaecxae oca chuuctphh oaxpcnncHHboc Ha race occa 17 B&nvayxyajfxx ancwesToa 19 acjikhw 



! 
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coma^tTb c reofctcTpinoaaofli ochub cHuuerpjni pekobox. 

Pafiora ycrpoftcTPa dowchhctch hr opxucpe paseajibQpaai npofcwibeMX Tpy6 npm jcaomavni bmb oohn 
BapymeaHH rcpMcnwaocni otfcaflHott xojiqhhm 20 {$ht. I, 5, 6) nfwmww. 

npo^smiHbfe TpyiSbi 21 cnycsaiox nnyrpb o6caA«ofl kcjtohhu 20, b nrrepBan HDoruma* h pacmupOTor flo 
npraaTH* ax ctchok k ctchkc cXScaflaoA kohohhm 20 ($m\ 5) cro^imKU BHyrpcHncro n^paBinwcatoro 

A&BJIC&HH. 

3arcu c nowongjo pc3b6w 3 ycrpoHCTBo npna*flHHHX>T « kojiohhc Tpy6 5 m cnycxawr b csfiaxmiy. no 
^octmoth ycTpoAcTBOii Bepxsero xcmuft npo$HJitHux Tpyo 21 KonosHy GypunbBboc TpyfS Bararaxrr 
Bpamarb npa ojnwBpeuomDU cos^amra oceecfl mrpysxx ■ npowwmn nonocni TpytJ Rcpo qpsrpanfeHbift 
xenon 2 xopnyca 1 xxhxoctoo. B poynbTaTe yroro Hcnoaarwc flaancmcM yMacrsH 22 {$ht. 5) 
npo>anun^x TpytS 21 aatpaBUODTM flo rmoTHoro s rcpucTwmaro upxxaTBH Bccfl uapymBoft noBCpxaocm 
Dpo^xmAux Tpytf x Bayipeme* noBepxBocni o oc a ^pux TpytS 20 ($rar. 6). 

no OKOBTtaBBB pyw^njy»*n«™g WIOHH/ (SypMHlaHtoOC TpyO* 5 C yCTpOftCTBOM nOJJHHWaJDT B3 fKMmntipl. 
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Claims [ttopuyna k3o6pctcbhh]: 

1. YCTPOjteTBO ATO PA3BAJIMJ0BKH TpyB. cqQepwainee ncuibrf ipnHHWnntcuft Kopnyc. aa napyMBoB 
noocpxBocm aoroporo eunomxeHbi naxjxoum^e otdochtoikmo npo/jantooa ocm aopnyca nnocxae yvacrra, b 
ycraBOBTiesHbie Ha uuaxe^uauc c nowomuo ocrfl na onopaux anacrvaax uanimyionnie aneueaTU, 
ormnainqoocH to*. «m> BasnoHBue bjiocbhc jniacTKH aa aapysBoa noDCpXBocTH Kopoyca EbmonHcm b 
nane na nBanjaw ecaooc BCKoeos, ocb Korropwx coeoaflajcrr c ochmh BanbayxxDax ancneeTOB, a Ba qcKOBBax 
BbmoJiaeHbi OTKpwTwe c obkoto aonqa a yKcvfmpmao cuen*eaabje k Hewy naau, npa »rou onopawe 
nnacTKHbi pacnonoxeabt b na^ax h kcctko cBRsaabi c ocaua BamjqyxNqBX aneuearoa. 

2. YcrpoftcTBO no n.l, orrariara^wca to*, uto Ba oTKpbiTOM Konqc Kaagopro nasa euhqjibcb 
AonoTiHHTOttHwft naa, a Kas^aa OBopaaa nnacTHaa caa6scHa KJcxynou. paauemcHHUM b 
nononaaTenuiou n*3y, npa stow ycrpoftcreo cuafiateao raftaofl, oxaaTUBaioDva Kopnyc c onopHtaiH 
nnacTToraMB, 
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Drawlngfs) (McpTCMj: 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-T in Fig. 1, and Fig. 
7 is the section in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 1 1; acting together with the projections 12, projections 
1 3, housing recesses 1 0 and additional slots 1 4, the nut 1 6 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 1 8. The pins 1 7 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1. A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig.l 
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Fig. 2 
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Fig. 3 
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View £ shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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